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THE CLINICAL ASPROTS AWD DIAGWOSIS OF TUMORS
' OF THE AQUEDUCT OF SYLVIUS

[Following is the itranslation of an article
by 0. S. Uspenskaya entitled Kliunika i Dia-
nostika Opukholey 8il'viveva Vodoprovoda,
Inglish version above), in Veprosy Neyrokhi-
rurgii (Prodlems of Neurosurgery), Vol. XIIV,
¥o. 3, 1960, Moscow, pages 24w48a3

Tumers of the #queduc£?5£ Sylvius have been inadequately studied

‘}to date; nevertheless, the diagnosis of tﬁem offers greet éifficulti&s,ff;ffﬁ

éﬂateriai on tumors iun thé Institute of Neurosurgery offers great gagéiﬁii%
?iﬁiés foy studying this ﬁroblem, and»this'is important’ for the pmrpnéé oﬁs
judging the most efficlent surgical prqcedures in apprmpriaﬁe cases,
The literature devoted to tumors of the agueduct of Sylvius ié
i‘sma;zlfi. Tn the works on this problém a study is usually made of various

types of closure of the aqueduct of Sylvius, including also by tumor, or

la deseription is given only of individual abservations(Seldén W., Parker

and Kernchan, Clovis Vincent, Stookev, Scarff, Guillain, Bertrand and
Messiny, L'Hernitte, Friedwan and Creenstein, Steimle and Martinez, Zulch
and Nachtwey), The most solid work on tumecrs of the aqueduct of Sylvius

is the monograph by Rogé written on the basis ofvlg observations frcm_i

| the iiterature and two of his owm,
{

We have studied the clinicsl picture of tumors of the
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agueduct of Sylvius on the basis of 20 observations. A1l the observ- ¥

ations were verified. The majority of the patients were operated; on
some of them operations ware performed on he posterior fossa, and in
many various decompression operations wefe performed which sometimes
produced a'tempnrary tmprovement in the patient's condition.
According to data in the literature and our own data, among

tumors of the aqueduct of Sylvius there are small tumors which occur

 from elements in ite wall, filling the lumen of the aqueduct or replacing

it; less often, they surround it in the form of a sleeve. Most often,
the tumors spread along the eﬁtire'extent of the aqueduct of Sylvius and
sometines enter into the cavity cf the third or fourth ventrigies. They
garely : - grow into the adjecent portioné of the mid«bfain. In their
histolopgical nature, astrocytomas prednminaée among Lumors of the aqueduct
of Sylviqu

Sometimes, the neoplastic nature of the involvement is deter-~
mined only from microscopic examination, énd‘even in this case variations
may remain in the determination of the nature of the process (asﬁrocytoma
or post-infecticus glicsié, or & combination of both). Speaking about
the congenital narrowingé of the zqueduct éf Svlvius as 3 result of intra-
uterine infection ér a defect in embryonic development of nerve cells of

this level, Rogk points out that transitional stages which are difficult

to classify exist in these cases hetween glioeis and small tunors?
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t 5f the aqueduct of Sylvius.

In tumors of the agueduct of $ylvius hydrocephalus of the

otk

lateral and third ventricles alﬁays develop which is usually marked an
1&&&3 to a thinning out of the floor of the third ventricle, and some-
time; of the floor of the ventricular triangles, As a result of this,
a communication may be formed between the ventricular cavity anﬁv
the subarachnnid space at the bagg of the brain,~whiﬁhiocaurred in thres
of the patients ém whom we observed. In addition, hydrocephalus produces
a number of changes. in the various cerebral structures, particularly at
the base of the brain, of which‘yarticular note should be made of compres-
sion and atrophy of thé optic chiaam, -

Tn our observations we freguently found a corbination of the
tumor of the aqueduct of Sylvius with sigos ef a chrmni¢ productive arach-
noiditis, chiefly at the base of the brain, particularly in the.ﬁisterna
interpeduncularis énﬁ the cisterna sulei lateralis, sometimes with dilate

ation of the latter and filling of it with a large arachnoid cyst. These

signs of chronic productive arachnoiditis were cbserved in 11 patients,

and in two of them wers combined with chremic periventricular encephalitis;

i

the latter was found im another two patients. In one of them, the micros-
covic examination revealed signs of glicsis in the avea of the aqueduct of
Sylvius with the onset of a neoplastic growth in the form of individual

1slets consisting of astrocytes. In one observation, in which signs 4
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of chronic fibrous arachnoiditis and of periventricular encephalitis

were combined with an astrocytoma the size of a small pea, which covered
the lumen of the agueduct of Sylvius, there was headache, obesity and é
graiﬁal reduction in the mental capacity in the history of & patient
18 ;ears of age which had developed since early childhoed. On the basis
of the fact presented the 1dea arises that the tumor of the agueduct of
Sylvius may develop on tﬁe basisdpf‘an inflammatory process in th@.brain.

Stuﬁy of the tumors qf the agueduct of Sylvius showed that they
were predominant in childhood and youth, which is comfirmed also by data
in the literature. Only one patient whom we observed was 32 years of age;
all the others vers yaunger>( from three te 10 years, five persons; from
il to 20 years, 11 persons; f?om 21 years to 30 years, three persané}.

In 50 percent of them the duration of the disease was measured
in years (from one and one~half to eight years); in another part of the
patéeﬁésthe duration of the disease varied from three to 10 months. How-

o on

ever, in the majority,,the basis of the X-ray and elinical data a consid-
erably greater duration of the diseage could be suspected.

The discase usually began with headaches of hydrocephallc type
in the form of attacks with a localization mostly in the forehead or in
the cceiput; in the majoriﬁy of cases they were accompanied by vomiting;

very rarely it began with symptoms of a focal nature (oculomotor disorders,
e |



r .reductions in hearing and Qtﬁars}. Quite oftén, but usually épisod»
icaliy or in the late stage of the disease, the headaches weve elthex
associated with movement  or were decveased in a certain position or
were accompanigd by obligatory positiong of the head; sometimes they were
aecémpanied by disorders of consciousness or other aasocia;ed sywptoms of
different nature (numbness of the tongue with a disturbance of speech,
dizziness with blackness before the eves, pallor of the face, etc.}(

Almcst always papilledema is obse;ved, frequently in the s;age
of transition to atrophy; in the majority of potients this occurs with a
reduction in.visicn or with blindness. -~ ¥From time to time a reduction
of visgion cceurs with the absence or with alight changes in the optic fundﬁs,
and opening the skull reveals a cstretehing or atrophy of the‘optic
éhiasm, Dur observations are in agreement with the data présented by Rogé.
He believes that this 4 explaine& by the initial signs of primary atrépby
of the optic nerves frcm compression as a result of hydrocephslus of the
third ventricles; rlater; stasis may be added to the atrophy.

- Epileptic attacks are not typical of tumors of the aqueduct
of Sylvius. CQuite often attaaks/cf a brain-stem nature occurred with loss
or w;thout loss of consciousness, with tonic convulsions in the extremities,
sometimes with fgcial hyperemia or a disturbance in the pulse; These

: the
attacks were repeated and were always obgerved in the late paeriod ofsdisease.

- In the majority of patients,lan the basis of the -
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‘nature of the general cerebral signs and other data of the A

cliﬁical erxamination, a picture of obstructiVﬁ hyé?aae§halus was faund,'
although the level of obstruction acgld not always be determined, and

gometimes it was éet@rmineé errgﬁequﬂly. At the same timé, even Ehoﬁgh
1t is believed in the literature that tumors of the aqueduct of Sylvius
are extremely poor in focal symptoms, we can agree with Rogh's statement

t

that these tumors are vich in symptoms; this makes for confusion. This is

apparently explained by the considerable degree of hydrocephalus which

develops as well as by the fairly frequent secondary jinflammatory changes
in the cerebral menimges, particularly those of the base.
An analysis of the clinical pictures observed in tumors of the

aqueduct of Syiﬁius makes it pnssible_to distinguish three varieties of
them, »

1. Bigns of ob$tructivé hydrocephalus are predominant and
bagic, whareby spmetimes on the basis of thé presence of symptoms im the
higher portions of the brain-stem sn obstruction may be suspected at the
level of the squaduct éf Syivius or of the t%ird ventricle by comparison
with othey manifasta%imns of the discase. Six patients were included in
this ggnup; in three cf‘them, the - level of the obstruction was not

clear, because in the presence of mild symptoms the latter were referred

to varicus levels of the brain-stem; in the other three, an ohstruction

4
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v was suspected at the level of the aqueduct of Sylvius or the thivd

ventrigle. In seven patlents the leval of the chstruction was made
clﬁér by the loss of the pupillary reaction to light and on convergence
witﬁ'a vigual acuity of 0.1-0.3 f20/200 -- 20/6G/ and by the presence of
indigect indications in the bistory of a period of Sleepinggs and of
increased appetite. In 16 persoms there was a paresis of upward goze
and a tonic verticdl nystegmus, and in one observation:the X-vay dats
(the nature of changes in the sella;urcica} assisted chiefly in the
clarification of the high level of ohstruction, but.in‘ﬁhis patient alsc
there vere mild brain-stem symptons, 3
7. Host frequent (in 10 patients) is the combination of

obstructive hydrocephalus with éistinct and, In the majority of cases,

mafkaﬁ focal signs, mainly brain-stem, chiefly from the upper level of

thg brain~stem. Amang them rost frajyuent were paresés of upward glaree
gaze, which, however, were rarely gross; sometimes, they were conbined

with disturbaﬁces in the pupillary reactions or less often with ocuiomﬁtor
digsorders, Almost as frequently parveses were observed in the extremities,
-most often in the feet, usually quite_prcnaunced with digturbances‘in

the tone of various natures but chiefly with ‘an iﬁnr&ase in 1z and always
with pathelogical reflexes. Just as frequently, and almost alwave colnciding

with the presence of pareses, there were disturbances in the statics and

. . ’ . . ¥
in the gait, usually marked, and simul tancously almest always but less




¢ pronounced %here were ataxia in the extremiéies, most often in the %
'ﬁaﬂds, and tremer of S intention charactér:in thé hands, At tﬁe same
time, in this gioup of patients spontaneous nystagous was rarely ﬁbgeﬁ
and & reduction in the co%ﬁeal ieﬁlexes. From time to time, among them

- 'sigﬁé qf a diencephalic involvement {aménorrhea, obesity, sleep diéorder,
thirst,. ete, era obesarved, |

3. Least cften (in four pefsané}, there wefe focal gigng ==
'quadrigeninal or posterior-fossa signs predominant in the’clinical plcture
in the presence of more or less pronounced signsiof ébstfuctive-hydrOh
cephalus,
in a girl, Ts., age five and & halﬁv(lﬁth observating),‘tﬁe

disease had beén dévelaping for three and a halﬁ ?eafs;'iﬁ begaﬁ With
ocuiomatéx disturbances, and then alre&uctimnvin vi;ion was'superimposeé.
Theye were nm_he#daches, but cranicgyaghically signs of‘é marked obstructive _
hydrocephalus wére found; in the cptic fundus on the right there was a
marked papillary edema witﬁ a visual acuity of 0.2 LZQ/IOQ];, on the Ieft;'
z secondary aéroPhy after papilledema with & visual acuity of 0.01 £§b[20§§7.
There was an absence of comvergence and of the pupillary reaction to light.
Bilaterally, there were éoarse pareses of the eves (only the eye moveménts
outward were presérVad}. There was & disturbance in the statics and an
intenfioﬁ tremotr in_the lefﬁ grm, A di&gnmsis uf'tumcr of the retropineal

L area was made, and a Thorkildsen operation was performed. 4




r The patient was admitted again a year and three months “
lator with headaches, with an incvease in the cerebellar disturbances,
and died after one and a half months.
: . of |
Tn the three other patients this group mere or less pronounced
~ posterior-fossa symptoms were promincut, which led to an erroneous diagnosis,
and in two of them, to an cperation on the posterior fossa. The error of

!

the diapnosis was explained By the formaaion of a large arachnoid cyst

in the lateral cistern agﬁinst th; background of chronie productive arach-
noiditis located at the base, ot in-the'growth of the tumor into the fourth
ventricle.

According to Rogt's data, which has been éonfirme& by our own
observations, in tumors of the aqueduct of Sylvius mental disorders are
frequent because of the development of a aoﬁéiderable internal hydroceph-
alus. They are rarcly gross, are expressed eithef in a8 delay of the
mantél processes, in listlessuness, inhibition, logs of memory, or, on
the ctﬁer hand, in disinhibition, euwphoria, and a reduction in eritical
ability: in children, not uncemmonly a lag in mental development is
superimposed. Slesp disorders are infrequent and are usually expressed
in the late stage of the'dis&ase as drgwsinass./

In’patients with tuwmors of the aqueduct of Sylvius endocvine-

metabolie disorders (amenorrhea or a disturbance in the menstrual cycle,

- pbesity and others) are not uncommon either, and the same may be saié

WLy




of various.§egetative disorders (a tendency toward ﬁerSpiratian or ¥
dr&ness of the skin, pallor or spotty hypefemia of the face; etc;)
‘which is not surprising if we recall the const&nﬁ marﬁeﬁ dilatati&n.of
the thivd ventricle with 3 thinninw ocut or distention of its floor in
;hié disease. Rowever, usudlly all these disorders are expressed to
a slighé degree gﬁd only sometimes become prbmingné in the clinical
picture. . |
Because of the considerasble internal hydrocephalus in tumors
of the aQuedu¢%§3y1§ius correspénéing cfaniographic changes are almost
alwayé found, In childhood and in youth in such patient@ there is always
a corresponding skull'sha?e, thinning out of the bones, digital impreés—
ions, seﬁafation of the Sutures, ete., and in the case of adults there
may be changes in the sella turcica characteristic of the prccess at the
level of the agueduct of Sylvius or of the third ventriéle; The level of
o obatruation:aﬁnoge detcrminod roeﬂtganologically always, and sometimes it
1g found incorrvectly.

Grest difficulties in the diagnosis in clinical plctures
3produced by tumors of the‘a@ueduct of Sylviu§ make the quite EreQueﬁt
.appiication of ventriculography understandable; . it was performed
in 13 persons. In the mﬁgority of‘casés alr was 1njected from two sides;
in 50 percent of the patients, in a quantity of from 100 to &400 cubic

centimeters; in the others, from 60 to 80 cublc centimeters. 4
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Ventriculography always shewed shows a gymmetrical and usually very -«

considerable hydrocephalus of the Ctateral ventricles, in the

i

majority of the cases of third vencricle a2iso, and sometimes the filling
of the oral portions of the aqueduct of Sylvius with air alse. However,

because of the marked dilatation of the ventricles it ie not always poss-

- ible to £ill the third ventricle with air or it fills only partially,

which sometimes leads to fncorrect cunclusions. Withbnt ugually meking
the nature of the procesé mora ezact,.thekventriculegraphy madé it poss~
ible in a number of cbservatione té determine the level of the obstruce
tion. In all the patiénts ventricglagraphy was performed and in almaét
all, a spinal tap. The iﬁvestigatimnvcf the spinal ;nd vaﬁtgicular fluids
showed that both were either hyéroaephalié (pafticularly the ventricular
fluid) or normal.

The diagnosis of ‘a tumor of the agqueduct of Sylvius is

extremely difficult and is made rarely during life. Only in four patients

{in tuwo of them after ventriculography)could a more or less confident

conclusion be made that ﬁhere was‘a tumof in the area of the aqhaduct

of Sylvius, but usually the tumor was coﬁsi&ered more widespread
(corpora quadrigemina, cerebral pedﬁngla}} The rost valuable symptowms
for the diagncszs are parésis of upWward gaze, puéillary and, to a lesser

degree, oculomotor disturbances, then pyramidal pareses and gtatic-

kinetic discrders, which not uncommonly ave gross; the ataxia and




* intentlion tremor in the extremities which are almost always observed v

simultanenusly are less marksd and usuvally not the_most promivent #ymptoms;
theraby, there is ravely a spontaneous nystagnus and abreduction in the
corneal refiexes, Difficuities in the diagnosis are aggravated by a fairly
frequent simultaneous occurrancé of basilar arachnoiditis, wﬁichvwith the
formation of an arachnoid eyst in the lateral cistern,can lead to a distinect

picture of involvewent of the posterior fossa,
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